Cyanide-bridged bimetallic systems, prepared from assembling cyanometallates and transition metal complexes building blocks, have been shown to exhibit fascinating structures with interesting magnetic, electrochemical, magneto-optical and zeolitic properties. 1 Linear cyanometallates, [M(CN) 2 ] 2 (M = Ag(I) and Au(I)), however, have been infrequently used as building blocks, probably as a consequence of their diamagnetic nature. Interestingly, gold(I) atoms of dicyanoaurate groups may be involved in intermolecular interactions comparable to hydrogen bonds. This closed-shell intermolecular interaction between gold(I) atoms, sometimes called aurophilicity, is known to be an useful tool for the design of intriguing and interesting polymeric structures in solid state. 2 Therefore, the interplay between covalent and aurophilic interactions involving dicyanoaurate groups might produce novel structural topologies. Moreover, according to precise theoretical calculations, the Au-Au interaction is effective over a wide range of distances. 3 In a earlier statistical study 4 based on 693 goldcontaining structures, it was found that there exists a strong correlation between the Au-Au distance (in the range 3-4 Å) and the dihedral angle between the donor atoms attached to the two adjacent gold atoms: the shorter the Au-Au distance is, the higher will be the probability of the staggered conformation. This has been also observed for dicyanoaurate containing compounds. 5 An interesting cation used in synthetic work with dicyanoaurate(I) anions is the cobalt(II) cation with its ability to display either octahedral or tetrahedral coordination. 6 For both chromophores the resulting structure in the solid state is a threedimensional network, where both ends of the dicyanoaurate(I) anions are coordinated to a cobalt(II) cation. Interestingly, the shortest Au-Au distances are significantly different: 3.11 Å in the tetrahedral and 3.33 Å in the octahedral analogue. If some of the coordination sites of a cation are blocked by an additional ligand, the dimensionality can be varied and then it might be possible to analyse the influence of the aurophilic interactions on the final structure. For instance, in a formally 1D structure of (tmeda)Cu[Au(CN) 2 ] 2 (tmeda = N,N,NA,NA-tetramethylethylenediamine) 7 the aurophilicity enhances the dimensionality to 3D, with Au-Au distances of 3.345 and 3.538 Å, less than the sum of the van der Waals radii of Au (3.60 Å).
with Co(II) ions and bridging [Au(CN) 2 ] 2 anions at each corner and edge, respectively. A perspective view of the asymmetric unit together with a section of the 2D grid-shaped structure of 1 are shown in Fig. 1 .
Each cobalt assumes a slightly distorted octahedral CoN 4 O 2 coordination polyhedron, which is made up of four nitrogen atoms from the bridging cyanide groups in plane and two oxygen atoms of the DMF molecules in trans-positions. The Co-N bond distances are in the range 2.086(11) to 2.116(12) Å whereas Co-O bond distances are 2.088(10) and 2.093(10) Å. As expected, the two crystallographically non-equivalent [Au(CN) 2 ] 2 anions are almost linear with C-Au-C bond angles of 177.9(6) and 175.5(6)°. The CN-Co and NC-Au bond angles do not deviate much from linearity with values in the ranges 168.6(11)-173.5(11) and 173.8(12)-177.8(13)°, respectively. Within each square unit of a layer the Co(II)-Co(II) distances are 14.054(5) and 10.304(3) Å for atoms lying diagonally opposite and for atoms joined by [Au(CN) 2 ] 2 bridging groups, respectively. There are inversion centres lying at the centres of the square units, so that the CoN 4 planes of diagonally opposite Co(II) atoms are parallel, whereas the angle between planes of neighbouring Co(II) atoms bridged by [Au(CN) 2 ] 2 is 24.0(2)°. Sheets are then not planar but slightly corrugated. Each sheet is shifted with respect the next-neighbouring ones so that the cobalt(II) atoms of one sheet lie above and below the centres of the square units of the neighbouring sheets, giving rise to a ABAB... sequence pattern. In this disposition part of the DMF molecules can interpenetrate into the holes of square-planar {NC-Au-CN-Co} 4 units. This relieves steric crowding and allows interlayer aurophilic interactions between two adjacent planes with Au-Au distances of 3.1949(10) Å that is shorter than the sum of their van der Waals radii. These gold(I)-gold(I) bonding interactions lead to a very short average interlayer separation of 3.12 Å. Structurally, the coordinated DMF molecules have double characteristics: within the pair-wise associated sheets, part of them are filling the holes of the neighbouring {NC-Au-CN-Co} 4 units, as mentioned above, Fig. 1 Perspective views of the asymmetric unit and two pair-wise associated sheets (in the latter, and for the sake of clarity, only the O(2) atom of the DMF ligand is included) with 50% probability ellipsoids.
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and another part of them is oriented away from the pair resulting in a rather long distance (5.25 Å) between neighbouring pairs of sheets. Noteworthy, in [Co(pz) 2 (NCS) 2 ], 10 containing bis(monodentate) pyrazine bridging ligands between Co(II) atoms and thiocyanate ligands in axial positions of the Co(II) atoms, the interlayer separation (8.487 Å) is much longer than that for 1, which is clearly due to the absence of aurophilic interactions.
It should be noted that, as far as we know, there is only one previous computational study 11 on dicyanoaurates, where extended Hückel calculations augmented by relativistic parameters were carried out. Now, and in order to theoretically study the influence of the charge and oligomerisation state of the dicyanoaurate units involved in aurophilic interactions on the observed C-Au-AuA-CA torsion angle and other structural factors, we have performed structure optimisations at the MP2/ LANL2DZ level of theory by making use of the Gaussian 98 code. Where appropriate, the initial C-Au-AuA-CA torsion angles were 45° and the Au-Au' distances were 3.3 Å. No symmetry restrictions were applied during the optimisations. According to the calculated IR spectra all the optimised structures represent true energy minima. Selected geometrical parameters for the optimised moieties are shown in Table 1 .
The charge of the moieties obviously has several consequences. First of all, the torsion angle C-Au-AuA-CA changes considerably, since in the start of every optimisation the torsion angle was 45°. In the neutral dimer the torsion angle is 0°, whereas in the anionic dimer it is 90°. In the neutral dimeric moiety the Au…Au' distance of 3.893 Å is longer than the sum of the van der Waals radii, confirming the absence of aurophilicity, which is also corroborated of the torsion angle of 0°. Also the angle C-Au-C varies; especially for the anionic dimer the deformation can be taken as evidence for a gold(I)-gold(I) interaction. This is illustrated in Fig. 2 .
A similar torsion angle of 90° is also seen in the trimeric moiety, where the anionic form is in the middle. These results agree well with the observed staggered conformation for dicyanoaurate anions involved in aurophilic interactions.
As for the magnetic properties, the c M T product at room temperature per cobalt(II) atom of 3.03 cm 3 mol 21 K decreases upon cooling until reaching a value of 1.8 cm 3 mol 21 K at 2 K. To account for the experimental results it is necessary to consider spin-orbit coupling, electron delocalization and a lowsymmetry ligand field component. Thus, the magnetic behaviour of 1 can be theoretically modelled as a monomeric tetragonally distorted octahedral cobalt(II) complex with k = 0.8 (k is the orbital reduction parameter) and d = 1200 cm 21 (d is the splitting of the 4 T 1g term by tetragonal distortion), and fixed values of l = 170 cm 21 (l is the spin-orbit coupling parameter) and A = 1.35 (medium to weak ligand field). This clearly indicates that the magnetic exchange interaction between cobalt(II) ions mediated by dicyanoaurates groups, if exists, is negligible.
Finally, the thermogravimetric study of 1, under an oxygen atmosphere and combined with an FT-IR analysis of the gases, shows that both DMF molecules are released in one step in the 200-250 °C temperature range (weight loss: calc., 20.76%; found, 20.26%). It is of note that when the heated compound is allowed to stand at room temperature it absorbs water from the ambient moisture leading to [Co(H 2 O) 2 {Au(CN) 2 } 2 ] . This complex loses these coordinated water molecules in the temperature range 120-180 °C (calc., 6.07%; found, 6.30%). If the structure of 1 is maintained when the solvent is lost, and because the process is reversible, the heated compound would exhibit sieving properties resembling zeolites. A deeper study of the zeolitic properties of 1 and analogous materials is in progress. The results for 1 represent new evidence that solid materials that can reversibly absorb small molecules do not need to be porous. 12 In conclusion, when the dicyanoaurate anion is used as a building block, the interplay between covalent and aurophilic bonding interactions has been shown to be a appropriate approach to prepare bimetallic M-Au(I) compounds exhibiting interesting structures and physical properties. Reactions between [M(CN) 2 ] 2 and a wide variety of transition metal complexes are currently under examination.
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